Preparation of the Tubes~A piece of pyrex tubing of the desired diameter and about 10 cm. long is fused together at one end. A disk is cut from the alundum plate which will fit tightly into the open end of the tube. A little powdered alundum, to absorb the liquid and prevent it from flowing up the sides of the tube, is placed in the bottom of the tube. A few drops of liquid L or H are placed on the powdered alundum in the bottom of the tube, care being taken to avoid contamination of the sides. The alundum plug is inserted in the open end of the tube. The end of the tube is then heated with an oxygen blast lamp until the glass fuses to the alundum disk. Afine wire with a loop is attached to the upper end of the tube so that it may be suspended in a flask (Fig. 1) . The experiments referred to were first reported December 29, 1941. :~ The following symbols have been used in this paper: H = mustard; L ----lewisite. 1 R A 84, Norton Alundum Company, Worcester, Massachusetts, and New York City. 2O9 until sufficient gas is collected to give an accurate titration. The gas is then titrated as described in another article. 2
Standardization.--The

Sources q Error
Temperatures-The vapor pressure of H and L changes rapidly with temperature so that for accurate results the temperature must be kept constant. 
Flow of Air Past Diffusion Tubes.--Violent air currents impinging directly on
the diffusion disk might cause some convection currents in the plug and so increase the yield. For strictly accurate results larger and thicker disks could be used. With air flow in the range used in the present work, however, no effect 2 Northrop, J. H., Titration of small amounts of mustard and other gases with bromine and methyl red, OSRD Formal Progress Report, No. 516, April, 1942. of the flow of air can be detected. The results of experiments to test this point are shown in Table I . It is necessary to use dry air with L tubes.
Condensation of Gas on Outside of Tubes.mIf the tubes are kept in a dosed container when not in use, gas will condense on the outside of the glass and the concentration of gas will be much too high, when the tubes are first used. If the tubes are to be used frequently, they should be kept in a slow stream of dry air. Under these conditions the correct quantity of gas is obtained at once.
SUMMARY
Constant small quantities (0.1 to 100 micrograms per hour) of mustard (H) or lewisite (L) gas may be obtained by allowing the vapor to diffuse through a porous alundum plug of suitable dimensions. By regulating the rate of flow of air past the plug known concentrations of the gases in air may be obtained.
